One of the hallmarks of human cognition is cognitive variability. In a wide variety of domains, children and adults know and use several strategies to accomplish cognitive tasks (Siegler, 2007) . A strategy is "a procedure or a set of procedures to achieve a higher level goal" (Lemaire & Reder, 1999, p. 365) . Multiple-strategy use permits people to alternate flexibly between different strategies and to adapt to the demands of problems and situations. One central issue on cognitive strategies is how participants select strategies for solving each problem and how strategy selection processes change with age. The present study contributes to this issue by showing that participants tend to repeat the same strategy over successive problems, even when they should change strategies to obtain better performance, and that strategy repetitions increase with adults' age.
Previous findings on cognitive strategies showed that participants choose strategies on a trial-by-trial basis and that characteristics of strategies (Lemaire & Lecacheur, 2002) , problem (Geary, Frensch, & Wiley, 1993; LeFevre, Sadesky, & Bisanz, 1996) , persons (Campbell & Xue, 2001; Imbo & Vandierendonck, 2008) , and situations (Campbell & Austin, 2002; Trbovich & LeFevre, 2003) influence strategy selection. For example, Lemaire, Arnaud, and Lecacheur (2004) found that in a computational estimation task, participants chose a rounding-down strategy more often on small-unit problems (e.g., 62 ϫ 47 ϭ 60 ϫ 40 ϭ 2,400) than on large-unit problems (e.g., 78 ϫ 24 ϭ 70 ϫ 20 ϭ 1,400). Moreover, this difference was larger in younger than in older adults; such age differences increased when accuracy was emphasized.
Computational models of strategy selection proposed several mechanisms to account for how people choose strategies on each problem: Lovett and Anderson's (1996) adaptive control of thought-rational (ACT-R), Siegler and Shipley's (1995) ASCM, Lovett and Schunn's (1999) Represent, Construct, Choose, Learn (RCCL) model, Payne, Bettman, and Johnson's (1993) adaptive decision maker, Rieskamp and Otto's (2006) strategy selection learning (SSL) model, and Siegler and Arraya's (2005) Strategy, Choice, and Discovery Simulation (SCADS ‫ء‬ ). All these models proposed that choosing among multiple strategies crucially involves associative mechanisms such as activating the relative costs/benefits of each strategy and selecting the strategy that works best for a given problem on the basis of problem and strategy characteristics. All models also assume that strategies including fewer and/or simpler procedures (e.g., retrieving the correct solution of arithmetic problems like 12 ϭ 3 ϫ 4 directly from memory) are easier to execute than strategies including more and/or more complex procedures (e.g., adding 3 four times). These assumptions have proved sufficient to account for most findings on strategy choices and strategy execution.
However, several recent findings are not accounted for by models of strategy choices. For example, sometimes people repeat strategies over two consecutive trials, whereas using a different strategy on the second problem would have been better (e.g., Schillemans, Luwel, Bulté, Onghena, & Verschaffel, 2009 ). As another example, recent works found strategy switch costs (i.e., participants were slower when changing strategy than when using the same strategy over two successive trials; e.g., Ardiale, Hodzik, & Lemaire, 2012; Lemaire & Lecacheur, 2010) . These findings suggest that even if participants select and execute strategies on a problemby-problem basis, they are influenced by the sequence of strategies they are using when they select and execute strategies. Given the importance of these sequential effects for theories of strategy selection, we further investigated in the present work these sequential effects and examined age-related differences in these effects.
Participants' tendency to reuse a strategy that they had used on the previous trial could result from extra cognitive resources required to change strategies. To change strategy from one trial to the next, people have to disengage from the just-executed strategy or inhibit activated procedures of this now-irrelevant strategy and must make other strategies available in working memory or activate procedures of the relevant, to-be-selected/executed strategy. Given the cognitive costs incurred by such strategy change, participants tend to use the same strategy over two successive trials, unless the benefits of using an alternative strategy outweigh the costs of strategy switching. The first goal of this study was to further examine this strategy repetition phenomenon and to test the hypothesis that changing strategy on a target problem would incur greater cognitive costs after executing the same strategy on two preceding problems than on one preceding problem. This hypothesis predicts that participants repeat a strategy on a given problem more often if they have used this strategy on two, rather than on one, previous problems. Indeed, having just executed a strategy to solve the two preceding problems makes this strategy more available for execution on the next problem than having used this strategy to solve the preceding problem. This greater availability of the just-executed strategy after two problems than after one problem makes it harder to disengage from this strategy to change for another strategy.
The second goal of the present study was to test the prediction that older adults tend to repeat the same strategy more often over successive trials than young adults. This is based on the fact that executive control processes crucially involved in strategy selection (e.g., Hodzik & Lemaire, 2011; Lemaire & Lecacheur, 2011) decrease with age (see Jurado & Rosselli, 2007; Luszcz, 2011, for reviews) . Indeed, previous works revealed age-related increases in task-switch costs (e.g., Kramer, Han, & Gotler, 1999; Kray, Li, & Lindenberger, 2002; Meiran, Gotler, & Perlman, 2001; Themanson, Hillman, & Curtin, 2006; Van Asselen & Ridderinkhof, 2000;  however, see Kray, Eppinger, & Mecklinger, 2005; Reimers & Maylor, 2005 , for lack of age differences in task-switch costs) and decreased inhibition capacities (e.g., Andrés & Van der Linden, 2000; Belleville, Rouleau, & van der Linden, 2006; Van der Elst, Van Boxtel, Van Breukelen, & Jolles, 2006; Verhaeghen & De Meersman, 1998) .
In this experiment, young and older participants accomplished computational estimation tasks in which they provided estimates to two-digit arithmetic problems (e.g., 43 ϫ 68). On each problem, they selected the best of the following strategies: rounding down (i.e., rounding both operands down to the nearest decades; 40 ϫ 60 ϭ 2,400) or rounding up (rounding both operands up to the nearest decades; 50 ϫ 70 ϭ 3,500). Previous works revealed that this was a good task to investigate strategy selection and that these two rounding strategies are well known by young and older adults (e.g., Lemaire et al., 2004) . Two conditions compared strategy repetition, so-called one-prime and two-prime conditions. In the one-prime condition, participants had used a given strategy once on the problem immediately preceding the target problem. In the two-prime condition, participants used a given strategy twice, once on each of the two problems preceding the target problem. Analyses of data offered the possibility to test the predictions of (a) more frequent strategy repetitions under the two-prime than under the one-prime condition and (b) more frequent strategy repetitions in older adults than in young adults, especially in the two-prime condition.
The data also offered the possibility to analyze the effects of strategy repetition on participants' performance. In particular, we analyzed strategy repetition benefits (i.e., better performance when executing a strategy on a problem immediately after executing it on a previous problem) in the two-prime condition. We compared these benefits in young and older adults.
Method

Participants
One hundred participants were tested. They were divided into two age groups: 50 healthy young adults (17 men; mean age ϭ 22 years; age range ϭ 18 -30 years), 50 healthy older adults (five men; mean age ϭ 69; age range ϭ 62-83 years). Young adults were undergraduates from Aix-Marseille Université, Marseille, France, who voluntarily participated. Older adults were recruited from the community of Marseille. All older participants had scores larger than 27 (M ϭ 29.3) in the Mini Mental State Examination (MMSE; Folstein, Folstein, & McHugh, 1975) ; therefore, none was excluded. As can be seen in Table 1 , young and older participants were matched on the number of years of formal education.
At the beginning of the experiment, we collected information about each participant's sex, age, and the number of formal education years. Then, all participants took a French version of the Mill-Hill Vocabulary Scale (Deltour, 1993) to assess their verbal (French, Ekstrom, & Price, 1963) to assess their arithmetic fluency. As often found, older adults' verbal and arithmetic fluencies were larger than young adults'.
Stimuli
Each participant saw 48 trials. Each trial consisted of three consecutive two-digit multiplication problems, followed by a series of four letters. Half of the four-letter series included either only consonants or only vowels, and half included both types of letters.
So-called homogeneous problems were used as prime problems, and so-called heterogeneous problems were used as target problems. Homogeneous problems were problems with the unit digit of both operands smaller than 5 (e.g., 32 ϫ 64) or larger than 5 (e.g., 37 ϫ 69). These problems were chosen because previous works (e.g., LeFevre, Greenham, & Waheed, 1993; Lemaire et al., 2004) showed that both young and older adults almost systematically select the rounding-down strategy on problems with the unit digit of both operands smaller than 5 (e.g., 32 ϫ 64) and the rounding-up strategy on problems with the unit digit of both operands larger than 5 (e.g., 37 ϫ 69). Heterogeneous problems were problems with the unit digit of one operand smaller than 5 and the unit digit of the other operand larger than 5 (e.g., 43 ϫ 69). Heterogneous problems were selected as target problems as it is harder to select the best strategy on these problems for both young and older adults, thereby maximizing chances to observe agerelated differences in strategy repetitions.
Homogeneous and heterogeneous problems were selected so that they had comparable correct products when solved with each rounding strategy. More precisely, mean correct products were 3,177 (range ϭ 1,634 -5,497) for homogeneous problems and 3,148 (range ϭ 1,371-4,715) for heterogeneous problems (F Ͻ 1). Half the homogeneous problems had their unit digits of both operands smaller than 5 (e.g., 41 ϫ 64) so that participants would obtain the best estimates (i.e., closest products from the correct products) on these problems with the rounding-down strategy. Half the homogeneous problems had their unit digit of both operands larger than 5 (e.g., 39 ϫ 47) so that the rounding-up strategy was the best strategy on these problems. Homogeneous rounding-down problems and homogeneous rounding-up problems had comparable mean products and mean percent deviations between estimates and correct products. More precisely, mean correct products were 3,174 (range ϭ 1,643-5,832) and 3,181 (range ϭ 1,624 -5,162) (F Ͻ 1), and mean percent deviations were 9.1% (range ϭ 3.9%-17.9%) and 9.5% (range ϭ 4.6%-19.4%) (F Ͻ 1), for homogeneous rounding-down and homogeneous rounding-up problems, respectively.
Half the target heterogeneous problems were best estimated with the rounding-down strategy (e.g., 86 ϫ 21) and half with the rounding-up strategy (e.g., 74 ϫ 29). Heterogeneous roundingdown problems and heterogeneous rounding-up problems had comparable mean products and mean percent deviations between estimates and correct products. More precisely, mean correct products were 3,141 (range ϭ 1,806 -4,437) and 3,155 (range ϭ 936 -4,982) (F Ͻ 1), and mean percent deviations were 14.6% (range ϭ 9.2%-24.0%) and 14.7% (range ϭ 9.3%-26.1%) (F Ͻ 1) for heterogeneous rounding-down and heterogeneous rounding-up problems, respectively. Both mean correct products and mean percent deviations for each type of problems were necessary to control that strategy selection is not contaminated by these factors. Indeed, participants may choose the rounding-down strategy more often on rounding-down problems (e.g., 21 ϫ 36) than the rounding-up strategy on rounding-up problems (e.g., 32 ϫ 19) because of these problem features.
Two conditions were tested: one-prime trials or two-prime trials conditions. Both one-prime and two-prime trials included exactly the same individual problems; the only difference between the two conditions was in the order of problems. One-prime trials were composed of one prime problem followed by a target problem, itself followed by a posttarget problem. For example, a one-prime trial included the following problems: 38 ϫ 56, 39 ϫ 24, 49 ϫ 76, with 38 ϫ 56 as the prime problem, 39 ϫ 24 the target problem, and 49 ϫ 76 the posttarget problem. Two-prime trials were composed of two prime problems followed by a target problem (e.g., 49 ϫ 76, 38 ϫ 56, 39 ϫ 24). For the problems immediately preceding the target problems to be exactly the same in both prime conditions, each first prime problem of two-prime trials was the same as the posttarget problem of the corresponding one-prime trials.
Following previous findings in arithmetic (see Campbell, 2005; Geary, 1994 , for overviews), we controlled the following factors: (a) no operands had a 0 unit digit (e.g., 20 ϫ 63), or a 5 unit digit (e.g., 25 ϫ 63); (b) no digits were repeated within operands (e.g., 22 ϫ 63); (c) no reverse orders of operands were used (e.g., 24 ϫ 63 and 63 ϫ 24); (d) the first operand was larger than the second operand in half the problems, and vice versa; (e) no operand had its closest decade equal to 0, 10, or 100; and (f) rounded operands were never the same across two rounding problems in a given trial (e.g., if one problem in a trial was 32 ϫ 64, the next problem could not be 31 ϫ 62). Moreover, target problems in repeated and unrepeated trials were matched on the size of correct products, mean percent deviations between estimates and correct products, and the type of strategy that yielded the best estimate. Thus, mean correct products were 3,173 and 3,162 (F Ͻ 1), and mean percent deviations between correct products and estimates yielded by the best strategy on each problem were 11.0 and 11.2 (F Ͻ 1) for repeated and unrepeated trials, respectively.
Procedure and Design
Participants were individually tested in one session that lasted approximately 20 -30 min. Half the participants were randomly assigned to the one-prime trials condition and the other participants to the two-prime trials condition. Before encountering the experimental problems, participants were told that they were going to do computational estimation. The computational estimation task was explained as giving an approximate answer to an arithmetic problem that is as close as possible to the correct answer without actually calculating the correct answer. An example was given to participants, who were told:
For example, if I have to estimate 48 ϫ 62, I can do 40 ϫ 60 and give 2,400 as an approximate solution to the problem. I can also do 50 ϫ 70, or do anything else that yields an approximate answer. You will complete this computational estimation task in four blocks of 12 trials composed of three problems each. Hence, you will see 48 trials with three problems each for a total of 144 problems to solve, with a break This document is copyrighted by the American Psychological Association or one of its allied publishers.
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in-between each block. Your task is to tell me an approximate product for each problem. To estimate the product, you can use only two rounding strategies, the rounding-down strategy or the rounding-up strategy. Rounding down means that you round both operands down to the closest smaller decades, for instance doing 60 ϫ 40 to estimate 63 ϫ 48. Rounding-up means that you round both operands up to the closest larger decades, for instance doing 70 ϫ 50 to estimate 63 ϫ 58. For each problem, try to choose the best of the two rounding strategies. The best strategy is the strategy that yields the answer that is closest from the correct product.
Instructions also emphasized that participants should only do the initial rounding up or down and nothing more (i.e., adding or subtracting small amounts after calculating the product of rounded operands). After an initial practice period including 12 problems (six with each rounding strategy), during which they were told whether their answer was correct and estimated with the required strategy, all participants had no difficulties with either rounding strategy; none of them tried to calculate the exact product. Then, participants practiced the experimental task on six trials (each involving three multiplication problems and a series of four letters) for them to get familiarized with the procedure and the structure of each trial. Finally, in the experimental part, participants solved 48 trials with a break in-between each block of 12 trials.
The experimental stimuli were presented in 48-point bold Courier font (black color) in the center of a 14-in. computer screen controlled by a Dell D630 PC. The experiment was controlled by the E-Prime software (Schneider, Eschman, & Zuccolotto, 2002) . The program generated the displays and recorded latencies to the nearest millisecond. Each trial began with a blank screen for 500 ms, followed by a warning signal (" ‫ء‬ ") presented for 400 ms in the center of the screen. Then, the problem and a question mark were simultaneously displayed on the computer screen. The question mark appeared 2 cm above the problem and, together with the problem, remained on the screen until participants' response. After each problem, a blank screen was presented for 500 ms followed by the warning signal for 400 ms. Participants were asked to calculate out loud so as to be sure of which strategy they used. After the last multiplication problem of each trial, a blank screen followed the participant's response for 500 ms. Following our previous works using and validating this measurement (Ardiale et al., 2012; Hodzik & Lemaire, 2011; Lemaire et al., 2004; Lemaire & Lecacheur, 2010) , the time until each response was measured by experimenter key press occurring as soon as possible after the response. Then, the warning signal appeared for 400 ms followed by four letters (e.g., thlm). Letters were presented until the participant gives his or her response. Participants were asked to press on the L key of the AZERTY keyboard when the four letters were only consonants (e.g., trlc) or only vowels (e.g., aeyo), and to press on the S key when the four letters included both consonants and vowels (e.g., ubqi). A blank screen for 1,000 ms was finally displayed at the end of each trial and before the next trial started.
Results
Results are reported in four main parts. First, we checked that random assignment to prime conditions did not result in groups of unequal arithmetic skills. Second, we analyzed strategy repetition benefits during strategy execution. Third, we examined strategy repetitions during strategy selection. Before analyzing our data, we removed 2.8% of trials of the two-prime condition in which participants used two different strategies on the first two problems. In all results, unless otherwise noted, differences are significant to at least p Ͻ .05.
Performance on the First Problem of Each Trial
This analysis aimed at comparing participants' performance in the one-and two-prime conditions so as to determine whether random assignment resulted in groups of unequal arithmetic proficiencies. First, young (96%) and older (95%) participants selected the best strategy on almost all problems, and both young and older participants selected the best strategy equally often on prime problems in the one-prime condition (97% and 96%, in young and older adults, respectively) and in the two-prime condition (95% and 96%). Second, mean correct solution times and percent errors (i.e., an error was made when participants' response differed from that expected given the strategy that was used, like when a participant used the rounding-down strategy to solve 42 ϫ 57 and gave 2,100 as a response) were analyzed with mixed-design analyses of variance (ANOVAs): 2 (age: young, older adults) ϫ 2 (prime condition: one-, two-prime) ϫ 2 (strategy: rounding-down, rounding-up), with repeated measures on the two last factor (see Table 2 for means). Thus, random assignment of participants in the one-or twoprime condition did not result in groups of unequal mathematical proficiencies, as the lack of significant effects of prime condition (Fs Ͻ 2) showed.
Effects of Strategy Repetition on Participants' Performance
To analyze strategy repetition benefits in the two-prime condition, mixed-design ANOVAs were performed on participants' mean solution times and percent errors for the first and second problems: 2 (age: young, older adults) ϫ 2 (strategy: roundingdown, rounding-up strategy) ϫ 2 (problem: first, second problem), with repeated measures on the last two factors.
Participants executed strategies more quickly on the second problem (4,005 ms) than on the first problem (4,403 ms), F(1, 48) ϭ 28.87, MSE ϭ 452877, p 2 ϭ .38, and were faster with the rounding-down strategy (3,719 ms) than with the rounding-up strategy (4,689 ms), F(1, 48) ϭ 101.22, MSE ϭ 465127, p 2 ϭ .67. Moreover, the significant Problem ϫ Strategy interaction, F(1, 48) ϭ 10.45, MSE ϭ 1572138, p 2 ϭ .18, revealed larger strategy repetition benefits (i.e., performance on the first problem -performance on the second problem) when participants executed the rounding-down strategy (580 ms Table 3 ).
Strategy Repetition on Participants' Strategy Selection
To determine whether young and older participants tended to repeat the same strategy on prime and target problems, we analyzed mean percentages of strategy repetitions (i.e., if participants used the same strategy on prime and target problems, strategy repetition was coded 1; otherwise, it was coded 0). Overall, participants tended to repeat the same strategy on prime and target problems more often than they changed strategy (mean percentage of strategy repetitions: 64%), t(99) ϭ 11.45. ANOVAs were performed on the mean percentages of strategy repetition with a mixed design: 2 (age: young vs. older adults) ϫ 2 (prime condition: one-vs. two-prime condition) ϫ 2 (target problems: rounding-down, rounding-up problems), with repeated measures on the last two factors (see means in Table 4 ).
Young adults repeated strategy less often (62%) than older adults (66%), F(1, 96) ϭ 4.66, MSE ϭ 170.5, p 2 ϭ .04, and all participants repeated strategy more often in the two-prime condition (71%) than in the one-prime condition (56%), F(1, 96) ϭ 65.21, MSE ϭ 170.5, p 2 ϭ .40. The Age ϫ Prime Condition ϫ Target Problems interaction was significant, F(1, 96) ϭ 10.80, MSE ϭ 64.0, p 2 ϭ .10. To further analyze this three-way interaction, we ran breakdown analyses in each age group, with 2 (prime condition) ϫ 2 (target problems) ANOVAs, with repeated measures on the last factor. In young adults, a significant effect of prime condition, F(1, 48) ϭ 31.59, MSE ϭ 140.30, p 2 ϭ .40, showed that young adults repeated strategy more often in the two-prime condition (69%) than in the one-prime condition (55%). These increased strategy repetitions under the two-prime condition were seen for both the rounding-down and the rounding-up problems, as shown by the nonsignificant Prime ϫ Target Problem interaction (F ϭ 3.49).
In older adults, the effects of prime condition, F(1, 48) ϭ 33.51, MSE ϭ 201.9, p 2 ϭ .41, and the Prime Condition ϫ Target Problem interaction, F(1, 48) ϭ 7.87, MSE ϭ 64.5, p 2 ϭ .14, were significant. Like young adults, older adults repeated more often in the two-prime condition (74%) than in the one-prime condition (57%). Moreover, the difference in strategy repetitions between the two-prime and one-prime conditions was larger when solving This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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rounding-up problems (ϩ22%), F(1, 48) ϭ 12.50, MSE ϭ 142.76, than when solving rounding-down problems (ϩ12%), F(1, 48) ϭ 44.41, MSE ϭ 123.64. The next analysis determined whether young and older participants tended to repeat strategy more often during the second (vs. first) half of the experiment and more often when successive problems were of the same type (i.e., prime and target problems were both rounding-down problems or both rounding-up problems) or of different types (i.e., primes were rounding-down problems and targets were rounding-up problems, or the reverse). A mixed-design ANOVA, 2 (age: young, older adults) ϫ 2 (prime: one-, two-prime condition) ϫ 2 (problem type: repeated, unrepeated) ϫ 2 (Block: 1, 2), was performed with repeated measures on the last three factors (see mean in Table 5 ).
This analysis replicated main effects of age and prime condition (Fs Ͼ 4.0). Moreover, participants repeated less often in the second block (62%) than in the first block (65%), F(1, 96) ϭ 7.76, MSE ϭ 126.70, p 2 ϭ .07, and less often when they had to solve different types of problems (45%) than when solving similar prime and target problems (82%), F(1, 96) ϭ 244.91, MSE ϭ 562.61, p 2 ϭ .72. Finally, the significant Problem Type ϫ Block interaction, F(1, 96) ϭ 11.96, MSE ϭ 130.09, p 2 ϭ .11, revealed that decrease in strategy repetitions between Blocks 1 and 2 was significant when participants had to solve similar prime and target problems (from 85% to 78%), F(1, 96) ϭ 26.57, MSE ϭ 94.27, p 2 ϭ .22, but was not significant when solving different types of prime and target problems (from 44% to 45%; F Ͻ 1). No other interaction came out significant (Fs Ͻ 2.0).
Discussion
This experiment revealed strategy repetition effects during both strategy execution (i.e., participants were faster to execute a strategy on a problem immediately after executing it on a previous problem) and strategy selection (i.e., participants repeated the same strategy over two successive problems more often in the two-prime than in the one-prime condition). Also, the present data showed comparable strategy repetition benefits in young and older adults and revealed that older adults repeated the same strategy more often than young adults, especially in the most difficult condition (e.g., when they solved rounding-up problems in the two-prime condition) and equally often in the easiest condition (e.g., when they solved rounding-up problems in the two-prime condition).
Strategy repetition benefits (i.e., participants were faster to execute a strategy on the second than on the first problem probably) were found here and in comparable magnitudes in young and older adults. As the best strategy was on the first and second problem of each two-prime condition trial, although they were not informed of this, participants may have quickly acquired this knowledge. This knowledge may have contributed to strategy repetition benefits and may have masked potential age differences in these benefits. Future works could test this contribution by mixing trials in which the best strategy is the same versus different on the first two problems and see whether we found strategy repetition benefits, like here, and age-related differences in these benefits. Note though that the present strategy repetition benefits This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
6
were larger for the easier, rounding-down, than for the harder, rounding-up strategy. This Strategy ϫ Problem interaction cannot be explained by explicitly knowing that the best strategy is the same on the first two problems. It is likely that the strategy used on the first problem is still activated on the second problem display. Participants can retrieve and execute procedures of this justexecuted strategy more quickly. On the first problem, activation level of strategy is at baseline. Participants have to devote more efforts to activate and execute this strategy. Moreover, the fact that strategy repetition benefits were larger for the easier, roundingdown strategy than for the harder, rounding-up strategy resulted from an easy strategy remaining more strongly activated from one trial to the next. Alternatively or additionally, smaller strategy repetition benefits for the harder strategy may result from strategy sequential difficulty effects (i.e., executing a strategy takes more time following a harder than an easier strategy; Uittenhove & Lemaire, 2012 , 2013 . Strategy sequential difficulty effects may have absorbed some of the strategy repetition benefits. Interestingly, strategy repetition benefits were of comparable magnitudes in young and older adults, suggesting that postexecution decay of strategy activation was not larger in older adults. The present data also showed that participants repeated strategies more often in the two-prime than in the one-prime condition. This can be accounted for by assuming that postexecution residual activation of a given strategy may be higher after two executions of the same strategy than after one execution. That is, the repeated strategy remained more active in working memory after executing it on two preceding problems than after on one problem. Combined with cognitive costs incurred with strategy switching (Lemaire & Lecacheur, 2010) , this larger postexecution residual activation may have led participants to more likely use the same strategy in the two-prime condition.
Moreover, the present data interestingly showed that older adults tended to repeat strategy more often than young adults, especially under the most difficult conditions. Note that, although both young and older participants repeated more often in the two-prime than in the one-prime condition, aging effects interacted with problem type. Indeed, the old-young difference was found in the one-prime condition for the rounding-down problems and in the two-prime condition for rounding-up problems. This resulted from young adults increasing their strategy repetition in the twoprime condition equally often for both types of problems, and older adults' increasing their strategy repetition more for the rounding-up problems on which they repeated the harder, rounding-up strategy. This may result from strategy sequential difficulty effects (e.g., Uittenhove & Lemaire, 2012 ) that processing resources are more depleted after a more difficult than after an easier strategy. Here, after executing the harder, rounding-up strategy in the two-prime condition, older adults may have had fewer resources left free to inhibit this just-executed, harder strategy. This led them to repeat it more often.
The present larger rates of strategy repetition in older adults are important and interesting findings that future studies should replicate. It could have been driven by our sample of nondemented older adults, including some demented (AD or MCI) patients that our screening procedure would not have detected. This is a possibility given recent findings of higher prevalence of preclinical mild cognitive impairment/Alzheimer's disease (MCI/AD) patients in the general population of older adults than thought before (Artero et al., 2008; Freitas, Santana, & Simones, 2010; Manly et al., 2008; Mitchell, 2009 ). However, we believe that we did find true aging effects here, because (a) we tested highly educated older adults (who are more unlikely to have AD/MCI) who obtained very high arithmetic performance at the French Kit and MMSE scores 29 or higher, (b) strategy performance in the present sample of older adults replicate previous strategy performance in exactly the same (or analogous) arithmetic problem-solving tasks (e.g., Hodzik & Lemaire, 2011; Lemaire et al., 2004) , and (c) previous studies of ours in MCI and AD populations showed very different patterns of findings regarding strategy performance (i.e., AD/MCI patients take as much as twice to accomplish this computational estimation task; e.g., Uittenhove & Lemaire, 2013) . Similarly, older adults may repeat strategy more often from one problem to the next because they are less motivated to accomplish the task as accurately as young adults. However, this seems unlikely as both informal observations of how older participants were engaged in our task and given their high level of performance (e.g., young and older adults obtained similar latencies on the first problem of each trial; older adults were even slightly more accurate than young adults).
The present larger strategy repetition rates in older adults, especially in the most difficult conditions, may be the result of decreased efficiency in executive functions with age. Many studies revealed that older adults have less inhibition and shifting capacities (Jurado & Rosselli, 2007) , two crucial executive functions for flexible strategy use (e.g., Hodzik & Lemaire, 2011) . Such decreased executive resources may have led older adults to have more difficulties to change strategy from one trial to the next and to repeat the same strategy more often, especially in the two-prime condition in which the just-executed strategy is in a higher state of activation. Follow-up studies may test this executive-function hypothesis more directly. For example, this could be done by examining relationships among age, mean percent strategy repetitions, and efficiency of executive functions assessed with neuropsychological tests like Trail Making Test or Stroop tasks.
The present data have important empirical and theoretical implications. Previous empirical studies have documented the crucial role of strategies on participants' performance in a wide variety of cognitive domains, as well as age-related differences in strategic variations (see Lemaire, 2010 , for a review). These works also revealed that strategy, problem, situation, and participants' characteristics influence how participants select and execute strategies. The present original findings showed that strategy choices and execution are also influenced by previous strategy choices. It would interesting in future research to determine how tendency to repeat the same strategy across trials combine with other situation, strategy, problem, and situation characteristics to trigger participants' use of heuristics (e.g., take size of unit digits into account) or other strategy selection process. Moreover, the phenomenon of strategy repetition, observed here in arithmetic, may be found in other domains where strategic variations, and age-related differences in these, have been found. Such domains include reasoning (e.g., Hartley, 1986; Hartley & Anderson, 1983) , episodic memory (e.g., Dunlosky & Hertzog, 2001; Taconnat & Isingrini, 2004) , skill acquisition (e.g., Touron, 2006) , decision making (e.g., Johnson, 1990; Mata, Schooler, & Rieskamp, 2007) , or language processing (e.g., Cohen & Faulkner, 1983; Kail, Lemaire, & Lecacheur, 2012) . This phenomenon may underlie some important This document is copyrighted by the American Psychological Association or one of its allied publishers.
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age-related differences in both strategy performance or strategy phenomena like older adults' shifting more slowly than young adults to most efficient strategies during skill acquisition (e.g., Hertzog & Touron, 2011; Hoyer, Cerella, & Onyper, 2003; Onyper, Hoyer, & Cerella, 2006) . Theoretically, none of the current computaional models of strategies (Lovett & Anderson's, 1996 , ACT-R; Siegler & Shipley's, 1995, ASCM; Lovett & Schunn's, 1999, RCCL; Payne et al.'s, 1993 , adaptive decision maker; Rieskamp & Otto's, 2006, SSL model; and Siegler & Arraya's, 2005, SCADS ‫ء‬ ) assume that strategy selection and execution on a given problem are biased by the strategy used on the immediately preceding problems. These models should be revised to account for the present strategy repetition phenomenon. This could be done within existing models by assuming that participants are trying to minimize demands on executive functions to manage costs of changing strategy from one problem to the next. It would enable current models of strategy choices to computationally specify how participants, especially older adults (or more generally, participants with lower executive control resources), repeat strategies on successive problems, even when they would obtain better performance with different strategies.
